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ABSTRACT

Background and objectives: Anxiety is one of the most common psychiatric disorders that can
cause functional impairment, which necessitates development of novel diagnostic and therapeutic
methods. The aim of this study was to compare the effectiveness of cognitive-behavioral therapy
and neurofeedback in reducing symptoms of anxiety.

Methods: This was a quasi-experimental study with a pretest-posttest design. Study population
included 24 students with anxiety disorders who were referred to the psychological consultation
center at Payame Noor University, Torbat-e Jam (Iran) in 2018. The subjects were selected based
on psychiatric interview and the DSM-5 diagnostic criteria. They were randomly divided into two
groups: the first group received 10 weekly 90-minute sessions of cognitive-behavioral group
therapy, while the second group received 10 weekly 30-minute sessions of neurofeedback. Data
were analyzed using SPSS software (version 20) at significance level of 0.05.

Results: The groups were matched in terms of age and education level. The mean pretest score of
anxiety did not differ significantly between the groups (P=0.01). After the intervention, the mean
score of anxiety decreased significantly in the cognitive-behavioral therapy group (P=0.001) and in
the neurofeedback group (P=0.0001). There was a significant difference between the effects of
neurofeedback and cognitive-behavioral group therapy (P = 0.012).

Conclusion: Our results suggest that both cognitive-behavioral therapy and neurofeedback can
significantly reduce symptoms of anxiety in students. However, the effectiveness of neurofeedback
is significantly higher than that of cognitive-behavioral therapy in reducing the symptoms of
anxiety.
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INTRODUCTION

Anxiety is a common mental health disorder
that negatively affects physical health,
performance and adaptability, ultimately
reducing quality of life (1). It is believed that
thinking styles can make individuals
vulnerable to anxiety disorders (2). In recent
decades, several methods have been used to
reduce anxiety, such as cognitive-behavioral
techniques, relaxation, regular sensitization,
stress immunization and cognitive therapy
based on the models presented by Beck or
Ellis (3). Anxiety can be treated by
medication and cognitive-behavioral
therapies. Meditation, yoga, relaxation,
biofeedback and neurofeedback are among
the treatments applied to cope with anxiety
and stress (4).

Cognitive-behavioral therapy is a
combination of cognitive and behavioral
approaches that help one identify and address
distorted thinking and ineffective behaviors
patterns through regular discussions and
organized behavior assignments (5). This type
of therapy is effective in creating and
enhancing capabilities such as decision
making, motivation, acceptance of
responsibility, positive relationship  with
others, happiness, self-esteem, problem
solving, self-regulation, self-efficacy and
mental health (6). A study has proposed
cognitive-behavioral therapy as an effective
empirical approach for treatment of anxiety
disorders (7). In another study, although
cognitive-behavioral therapy and muscle
relaxation were effective for reducing
symptoms in adults with generalized anxiety
disorder, the effectiveness of cognitive-
behavioral therapy was higher than muscle
relaxation (8).

Neurofeedback is based on electrical brain
activity (9) and helps one reach his/her
optimal performance level (10). The
neurofeedback  process involves  self-
regulation training or self-regulation of brain
activity. The brain controls blood flow to
regions that contribute to self-regulation by
vasodilation and vasoconstriction (11). The
goal of neurofeedback is to normalize

abnormal  electroencephalography  (EEG)
frequencies by raising awareness on
normalized EEG patterns (12).
Neurofeedback can be used to treat a wide
range of psychological conditions including
aggression, anger, depression, anxiety, mood
disorders, attention deficit hyperactivity
disorder, etc. (13-27).

Given the lack of enough research on the
effects of neurofeedback on psychiatric
disorders in the Iranian population, drugs side
effects, and the low rate of recovery in some
patients, we aimed to compare effectiveness
of neurofeedback and cognitive-behavioral
therapy for improving anxiety symptoms in
students with anxiety disorders.

MATERIAL AND METHODS

Study design and population

This was a quasi-experimental study with a
pretest-posttest design. The study was
performed on 24 students with anxiety
disorders who were referred to the
psychological consultation center at Payame
Noor University, Torbat-e Jam (Iran) in 2018.
The subjects were selected based on
psychiatric interview and the DSM-5
diagnostic criteria. They were enrolled via
availability sampling and then were randomly
divided into two groups: neurofeedback and
cognitive-behavioral therapy. The first group
received 10 weekly sessions (90 minutes a
session) of cognitive-behavioral  group
therapy, while the second group received 10
weekly sessions (30 minutes a session) of
neurofeedback. The subjects completed the
Cattell Anxiety Scale (28) before and after the
intervention. Inclusion criteria included
having anxiety and age of 20-30 years.
Exclusion criteria were participation in a
previous treatment program and a history of
mental illness, hospitalization in psychiatric
wards, and drug or alcohol consumption.

Research instruments

The Cattell Anxiety Scale

The scale consists of 40 items (20 items on
hidden anxiety and 20 on apparent anxiety)
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that are rated on a 3-point scale with a cut-off
score of 30. The Cronbach's alpha reliability
coefficient value was 0.91 for hidden anxiety
and 0.93 for the apparent anxiety subscales.
The retest reliability for the hidden anxiety
and apparent anxiety subscales was 0.86 and
0.63, respectively. In this study, the
Cronbach's alpha reliability coefficient value
was 0.89 for the hidden anxiety and 0.91 for
the apparent anxiety subscales (28).

Neurofeedback equipment

In this study, this training method was
considered as an independent variable. The
neurofeedback training was conducted using
devices equipped with computer systems and
under a researcher's supervision in form of 10
weekly sessions (30 minutes a session).

Treatment plan

Session instructions were based on the
Michael Frey's method of cognitive-
behavioral group therapy (29).

Ethical considerations

Before enrollment, the subjects were briefed
about the research objectives and how to
respond to the questionnaires, and were
assured of the confidentiality of their
information. The subjects could freely
withdraw from the study at any point if they
were unwilling to continue participating in the
study.

Data analysis
Data were analyzed with SPSS software
(version 20) wusing descriptive statistics,
analysis of variance and t-test at significance
level of 0.05.

RESULTS

At baseline, the mean score of anxiety
was 45.5 in the neurofeedback group and
32.5 in the cognitive-behavioral therapy
group (Table 1). After the intervention,
the mean score anxiety decreased
significantly in the cognitive-behavioral
therapy group (P=0.001) and in the
neurofeedback group (P=0.0001).

Table 1. Comparison of the effectiveness of neurofeedback and cognitive-behavioral therapy on
anxiety symptoms based on dependent t-test

Grou Sianificance level Degrees of t Mean pretest Mean posttest
P g freedom score of anxiety | score of anxiety
Neurofeedback 0.0001 11 7.82 455 9.5
Cognitive-behavioral 0.001 11 424 395 13.4
therapy ' ' ' '

*P-value<0.01

Cohen's d value was less than 0.2 in the
cognitive-behavioral therapy group and 4.23
in the neurofeedback group, which suggests
that neurofeedback was significantly more
effective than cognitive-behavioral therapy in
reducing symptoms of anxiety (P = 0.012).

DISCUSSION

The results of this study showed that both
cognitive-behavioral therapy and
neurofeedback can significantly reduce
anxiety. However, the effect of neurofeedback

was more noteworthy than that of cognitive-
behavioral therapy.

Previous studies have recommended both of
these therapies, but neurofeedback is a
relatively newer approach to the treatment of
anxiety disorders. Neurofeedback is effective
for the treatment of psychiatric disorders such
as attention deficit hyperactivity disorder,
general  anxiety  disorder,  obsessive-
compulsive disorder, post-traumatic stress
disorder, depression, dissociative disorders,
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learning difficulties, schizophrenia and drug
dependence. Efficacy of combinational
therapy with neurofeedback and cognitive-
behavioral therapy has also been investigated
for treatment of the aforementioned
conditions (25). Numerous studies have
demonstrated that neurofeedback is effective
for  treatment of anxiety  (30-40).
Neurofeedback helps individuals through
conditioning in order to promote psychosocial
responses and anxiety control. It can also
reduce anxiety and mood disorders by
conditioning brain waves. In this way, anxiety
can be reduced by focusing on the animation
presented in certain circumstances and extend
the duration of relaxation by repeating the
sessions. In protocols that are effective in
reducing anxiety, people usually feel relaxed
after about five minutes. Subject becomes
familiar  with  the physiological and
neurological changes by practice through
repetition, which can intensify the relaxation
effect of the therapy in a safe and painless
manner (16). The anxious person is
consciously and voluntarily learning how to
reduce his anxiety without medication.
Neurofeedback can help a person develop
certain skills that are necessary for the safe
and effective control of his/her psychological
state and coping with anxious thoughts
through everyday life (41).

Given the high prevalence of anxiety
disorders, especially in young people, and the
insufficient response to commonly used
medications in a vast majority of patients, it is
essential to seek novel therapeutic methods
with few side effects (42). It has been
reported that brain stimulation therapies such
as neurofeedback and repetitive transcranial
magnetic  stimulation are effective for
reducing symptoms in patients with anxiety
disorders (43).

This was not a case-controlled study and we
did not investigate some demographic
variables such as the socioeconomic status,
which could be limitations of this research.
Conducting similar studies with a larger study
population can increase the possibility of
generalizing the findings.

CONCLUSION

Our results showed that both cognitive-
behavioral therapy and neurofeedback have a
significant positive impact on symptoms of
anxiety. However, the effectiveness of
neurofeedback is significantly higher than that
of cognitive-behavioral therapy in reducing
the symptoms of anxiety.
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